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The book describes polynomial algorithms in 
computer algebra, i.e.: algorithms on polynomials 
that run in polynomial time. Basically, computer 
algebra deals with the exact manipulation of al- 
gebraic formulas. Because the computation of an 
exact symbolic solution can be prohibitively ex- 
pensive, the investigation of polynomial-time al- 
gorithms helps to determine the applications and 
limitations of computer algebra. 
The reader should have some familiarity with ba- 
sic algebra concepts, though the preliminaries are 
briefly defined in the introduction. In this first 
chapter, a sample session with the program sys- 
tem Maple is listed. It is a pity though that fur- 
ther in the book no results of computer experi- 
ments are mentioned. 
The book consists of eleven chapters: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Introduction. 
Arithmetic in basic domains. 
Computing by homomorphic images. 
Greatest common divisors of polynomials. 
Factorization of polynomials. 
Decomposition of polynomials. 
Linear algebra - solving linear systems. 
The method of Gro’bner bases. 
Quantifier elimination in real closed fields. 
10. Indefinite summation. 
11. Parametrization of algebraic curves. 
At the end of each chapter some exercises are 
listed. Each chapter concludes with a short para- 
graph containing bibliographic notes. At the end 
of the book, solutions of selected exercises are pre- 
sented. This should help self-study. 
The material is presented in a concise way. There 
are lots of motivating examples. The algorithms 
are worked out to a sufficiently detailed level. As 
suggested by the title, the complexity of the pre- 
sented algorithms is investigated as well. 
The standard reference in this field remains to my 
opinion undoubtedly the textbook ‘Algorithms 
for Computer Algebra’, written by Keith 0. Ged- 
des, Stephen R. Czapor and George Labahn. 
While this book is more exhaustive and detailed, 
for students it might be too overwhelming to di- 
gest, especially in an introductory course. Still, 
compared to the above mentioned textbook, the 
material covered in the last three chapters of the 
monograph of Winkler is not treated as explicitly 
therein. 
The book presents the notes used by the author in 
his computer algebra courses. While being con- 
cise, the book offers an excellent introduction and 
overview of computer algebra. It is of great in- 
terest to teachers and students. 
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One of the most fascinating results discovered in 
the late seventies is Bernshtein’s theorem: the 
number of isolated solutions of a polynomial sys- 
tem is in general equal to the mixed volume of 
the tuple of Newton polytopes associated with the 
system. This famous theorem links combinatorial 
convexity, where mixed volumes occupy a central 
role, and algebraic geometry, which concerns the 
study of solution sets of polynomial systems. 
The first part of the book has a key chap- 
ter on mixed volumes. Therein mixed volumes 
are treated thoroughly, with complete and self- 
contained proofs of the main theorems. The au- 
thor also provides geometric interpretations of 
mixed volumes, which are not so obvious to un- 
derstand as ordinary volumes. In the second part, 
Bernshtein’s theorem is proved using proper con- 
cepts from algebraic geometry, so that we can in- 
deed consider mixed volumes as intersection num- 
bers. 
The book consists of eight chapters: 
